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Experiments on creation and studies of a high-beta plasma in the long solenoid of the axisymmetric mirror trap AMBAL-M are underway ((=8(p/B2 is the ratio of the plasma pressure to the magnetic field pressure). For ( enhancement we use the plasma pressure increase during additional hydrogen puffing through a gas-box and reduction of the magnetic field in the solenoid. In this report the experimental results on determination of the optimized gas-puffing regime and on study of the plasma behavior at reduced magnetic fields are presented.

The plasma in the machine is created by a gas-discharge source by capture of a plasma stream flowing along magnetic field lines, so in the 7 m long solenoid the plasma is ~0.4 m in diameter, with density up to ~1.5(1013 cm-3, Te ~50 eV and Ti ~200 eV. Efficiency of the additional hydrogen puffing depends on the gas pressure, instant of the puffing start, and diameter of holes supplying hydrogen to the gas-box. At optimized gas puffing the plasma density was increased to 6(1013 cm-3 without substantial reduction of the ion temperature, and when the magnetic field in the solenoid was reduced from 2 to 1 kGs, (~0.4 was obtained.

Numerical analysis of the equation of small-scale MHD fluctuations in the solenoid showed that the threshold ( value where the ballooning instability develops, is close to unity and is poorly defined, because it strongly depends both on line-tying conditions at the plasma receiving end plates and on the transverse plasma pressure profile. Therefore, the possibility of experimental investigation of the ballooning instability growth in a short mirror trap in the solenoid was studied, which allows a local increase of ( up to its limiting value.
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